The problem of an unsteady magnetohydrodynamics (MHD) and heat transfer over a stretching/shrinking permeable sheet with ohmic heating is studied in this paper. Using a nonlinear partial differential equations system, the physical problem is modeled and transformed into ordinary differential equations using similarity transformation. Along with the boundary conditions, the equations are solved numerically using bvp4c in the MATLAB software and a comparison with previous literature shows an excellent agreement. The effect of suction parameter, unsteady parameter and magnetic parameter in porous plate are discussed. The results show that the velocity profile and skin friction coefficient increases when suction parameter increases. Furthermore, the increase in magnetic and unsteady parameters resulted in the increase in the velocity profile and the skin friction coefficient respectively.
INTRODUCTION
Magnetohydrodynamics or MHD is the magnetic properties of electrically conducting fluids dynamics such as saltwater, plasmas and liquid metals. In metal-working processes and modern metallurgical, the study of MHD flow of an electrically conducting fluid is significantly important. Magnetic field applied in heat transfer and regulating momentum in the boundary layer of distinct fluids over a stretching sheet causes the streamline steeper that produce a thinning boundary layer [1] . Stretching consists of a large finite structure to its infinite version about a surface while shrinking describes an infinite structure to its finite approximation about a surface [2] . The useful applications for the study of MHD flow over a stretching/shrinking sheet in industrial processes are manufacturing of glass sheets, polymer processing, textile industries and paper production [3] Ohmic heating is indicated as Joule heating, electro-conductive heating, direct electrical resistance heating or electro-heating [4] . A study of an unsteady MHD stagnation point flow with ohmic heating and viscous dissipation over a stretching/shrinking sheet was conducted by [5] . They found that dual solutions exist for the shrinking case, while there is a unique solution for the stretching case. It shows that the significant effect on the flow and the heat transfer rate affected by the presence of unsteadiness and magnetic parameters [5] . Ohmic heating has received special interest due to its potential benefits such as in food industry, waste treatment, water distillation and chemical processing [6, 7, 8, 9] . However, there is a limited study done regarding the heat transfer and an unsteady MHD flow over a stretching/shrinking sheet especially involvement of permeable plate due to its huge implementations in engineering, geophysics, and thermal sciences [10] . This paper extends and investigates the study conducted by [5] by considering the permeable sheet on the effect of suction in the heat transfer and an unsteady MHD flow with ohmic heating over a stretching/shrinking permeable sheet.
MATHEMATICAL FORMULATION
Consider a viscous electrically conducting fluid over a permeable stretching/shrinking sheet on heat transfer and an unsteady stagnation point flow. The variable x measures along the surface of the sheet while the variable y is normal to it. The permeable stretching or shrinking sheet velocity is ww uu = where  is a constant with 0  refers to a stretching sheet and 0  points to a shrinking sheet, e u is the velocity of inviscid flow, w T is the sheet temperature, T  is the ambient temperature and B is the transverse magnetic field strength (Soid et al.,2017) .
along with the initial and boundary 0 :
for any , xy
where u and v are the velocity for the x − and y − axes,  is the fluid kinematic viscosity ,  is the fluid electrical conductivity,  is the density, T is the fluid temperature, t is the time,  is the fluid thermal diffusivity, p C is the specific heat at constant pressure and 0 V is the surface mass flux. It is assumed that ( ) Bt are as in Equation (5), hence Equations (1) to (4) admit to similarity solutions.
where 0 a  and b are constant,  is a constant denoted with the dimension (time) -1 and 0 B is the constant of applied magnetic field and the variables being considered are ( ) 
subject to the boundary conditions as
where primes represent differentiation with respect to  and 0 S  is the suction parameter while 0 S  is the injection parameter. This paper focuses on the effect of suction parameter. Parameter A represents the unsteadiness, M is the constant magnetic parameter, Ec is the Eckert number and Pr is the Prandtl number which are defined as
Using Equation (6), thus obtains ( ) .1a) shows the velocity profile ( ) f   for both shrinking/stretching cases. The velocity rises with the increase in S for both shrinking/stretching cases and as consequence, the thickness of the boundary layer decreases. The velocity gradient increases in positive slope as the suction parameter S increases for both shrinking/stretching cases. This is because suction improves the flow near the surface of the wall. Due to the positive increases of the skin friction coefficient,
RESULTS AND DISCUSSION
with the value of S increases for both cases of permeable sheet, it indicates that the drag force exerts more from the fluid to the shrinking surface compared to the stretching surface as shown in TABLE II . FIG.1b) shows that the temperature at the particular point decreases with the increases of S for both shrinking/stretching cases and consequently thickness of the boundary layer also decreases. The temperature slope on the surface increases in positive slope as S increases for shrinking case and vice versa for stretching case where the slope of the temperature on the surface decreases in negative slope near the boundary layer. This indicates the heat transfers from the fluid to the surface for the shrinking case, while the heat transfers from the surface to the fluid for the stretching case. .2a) shows that the velocity increases with the increase in M for the shrinking case but slightly increases for stretching case and as consequent to it, the thickness of boundary layer decreases for both cases. Due to the positive increases of the skin friction coefficient,
f  with the value of M increases in TABLE III for both shrinking/stretching cases, it indicates that the drag force exerts from the fluid to the surface . FIG.2b) shows that the temperature at the particular point increases then gradually decreases with the increases of M for the shrinking case but increases for the stretching case and consequently slightly increases the thickness of the boundary layer for both cases. The temperature slope increases in positive slope as the magnetic parameter M increases in shrinking case and vice versa for the stretching case decreases in negative slope slightly near the boundary layer which give similar interpretation as the explanation in TABLE II. It is observed in FIG.3a) that for both shrinking/stretching cases, the velocity increases with the increases in A and consequently, the boundary layer is thicker for the shrinking case as compared to the boundary layer for the stretching case. The drag force exerts from the fluid to the surface due to the positive increases of the skin friction coefficient, ( ) 0 f  for both cases of shrinking/stretching sheet with the increasing value of A as shown in TABLE IV . FIG.3b) illustrates that the temperature at the particular point decreases with the increases of A for both of the shrinking/stretching cases and consequently the thickness of the boundary layer also decreases. 
CONCLUSION
The two dimensional heat transfer and MHD flow over a permeable stretching/shrinking sheet with ohmic heating is studied in this paper. The effect of suction parameter, unsteady parameter and magnetic parameter in porous plate are discussed. The results show that the velocity profile and skin friction coefficient increases when suction parameter increases. Furthermore, the increase in magnetic and unsteady parameters resulted in the increase in the velocity profile and the skin friction coefficient respectively.
